Introduction
One of the most commonly used procedures in bifurcation theory is the Liapunov-Schmidt procedure (which we review in §2). However, in differential topology this procedure is also regularly used, but of course, under a different name, namely "transversality." The aim of this short note is to make this link explicit.
There are two reasons for geometrizing the Liapunov-Schmidt procedure.
First of all, it is useful in some applications the author,
A. Fischer and V. Moncrief have made to relativity (work in progress).
Secondly, the dynamic analogue of the procedure, namely center manifold theory, already has a geometric flavor (i.e. it makes intrinsic sense on manifolds), so it is natural to bring the classical LiapunovSchmidt procedure in line with it. For purposes of this procedure alone, the assumption that Xl and Y 2 are finite dimensional is, of course, irrelevant. This is made with the theory of Fredholm operators waiting in the wings.
Similarly, the parameter space R P may be replaced by a Banach space Z. In fact, the parameter is just "along for the ride." by a fiber bundle over Zl. We are interested in solving the equation We wish to explain the geometric meaning of this. In such cases, the function f may be thought of as a vector field on a manifold X, depending on the parameters A.
For vector fields the procedure in §3 can be refined somewhat. The fact that the reduction of a potential operator by the Liapunov-Schmidt procedure results in a potential operator is now clear.
In fact, if one uses the space S, a modification of ~ is not necessary; one needs only to restrict it to S. This is because of the following obvious fact: the restriction of a gradient vector field to an invariant submanifold is a gradient vector field whose potential is the restriction of the original one; i.e.
if V~ is tangent to S.
(V ~) I S = V (~ I S)
